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THE CHEROKEES IN PRE-COLUMBIAN TIMES. 
Vv. 
THE close agreement between the testimony of the mounds 
and the traditions of both Cherokees and Delawares is some- 


what remarkable, and justifies us in believing that they have a 
basis of truth. We are at least warranted in accepting the 


theory that the first-named people formerly dwelt in Ohio, | 


and built some of the noted monuments of that State. The 
number and character of the defensive works indicate that 
there was a long contest and an obstinate resistance on the 
part of the original inhabitants. The geographical position 
of these works makes it apparent, as has often been remarked 
by writers on this subject, that there was a pressure by 
northern hordes which finally resulted in driving the inhab- 
itants of the fertile valleys of the Scioto and Muskingum 
southward. Some of these writers take it for granted that 
they fled through Kentucky and Tennessee into the Gulf 


States, and became incorporated with the tribes of that sec- 
tion. If this be assumed as correct, it only tends to con- 
firm the theory of an Indian onrgin. 


A study, however, of the pipes alone, makes it evident that. 


this conclusion cannot be maintained. That the mound- 
builders of Ohio made and used pipes is proven by the large 
number found in the tumuli, and that they cultivated to- 
bacco may reasonably be inferred from this fact. 
varied indefinitely by the addition of animal and other fig- 
ures, the typical or simple form in use among them appears 
to have been that known at present as the ‘‘ Monitor” 
shown in Fig. 68, “Ancient Monuments,” and Fig. 177, 
Rau’s *‘ Archeological Collection of the National Museum.” 
The peculiar feature is the broad, flat, and slightly curved 


base or stem, which projects in front of the bow] to an ex- 


tent equal to the perforated end. This form is so peculiar 
that it must be considered ethnic or local. However, as will 


be seen by reference to the ‘‘ Proceedings of the Davenport _ 
bluffs. 
within fifty miles of its mouth, I have seen great numbers 


Academy of Natural Sciences” and the ‘‘ Smithsonian Re- 
port for 1882,” it is found in eastern Iowa and northern 
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Illinois, and appears to be the only form. found in that re- 


gion: hence it cannot be considered local. 


Now, it is somewhat remarkable that nearly all the pipes 
of this form and the modifications thereof, ending in the 
modern form shown in Fig. 6, are found in a belt com- 
mencing in eastern Iowa, running thence through northern 


Illinois, eastern Indiana, southern Ohio, and thence. bending 


south through Kanawha valley, and ending in western North 
Carolina. The first modification is seen in. Fig. 8, and 
found in Ohio, the Kanawha valley, and North Carolina; 
shown in Fig. 10, is found in Ohio and the 
Cherokee district; the third, shown in Fig. 5, is found in 
East Tennessee; end the last, shown in Hig. 6, is found in 
the North Carolina mounds. 

Although specimens, chiefly of the first modification, have 
been discovered in New York and Massachusetts, it is not 
known that the ‘‘ Monitor” or any of its manifest modifica- 
tions prevailed, or was even in use, at any point south © 


of the belt mentioned. Pipes in the form of birds and other 


animals are not uncommon, as may be seen by reference to 
Plate XXTII. of Jones’s ‘* Antiquities of the Southern In-, 
dians; ” but the platform is a feature wholly unknown in 
the Gulf States or middle Tennessee, as are also the deriva- 
tives from it. , 
This fact stands in direct opposition to the theory that the 


-mound-builders of Ohio fled southward across Kentucky and 


Tennessee, and became incorporated with the tribes of the © 
Southern States, as it is scarcely possible that such sturdy 
smokers as they must have been, would have abandoned — 
all at once their favorite pipe. The change, as it was in the 
other direction, would have been gradual. This evidence, 
however, has a very significant bearing on another point; 
for, if the testimony introduced justifies the theory advanced 


in this paper, then it is probable the Cherokees entered the | 
immediate valley of the Mississippi from the north-west, 
striking it in the region of Towa. 
corroborated, not only by the presence of the ‘‘ Monitor ” 


This supposition is strongly 


pipe and its derivatives along the belt designated, but also 
by the structure and contents of many of the mounds found 
along the Mississippi in the region of western Ida and 
eastern Illinois. So striking is this resemblance, that it has 


been remarked by explorers whose opinions could not have 


been biassed by this theory. 
Mr. William McAdams, in an address to the American. 


Association for the Advancement of Science, remarks that 


‘‘mounds such as are here described, in the American bot- 
toms and low lands of Illinois, are seldom found on the 
On the rich bottom-lands: of the Illinois River, 
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of them, and examined several. The people who built them 
‘were probably connected with the Ohio mound-builders, 
although in this vicinity they seem not to have many earthen 
embankments or walls enclosing areas of land, as is com- 
mon in Ohio. Their manner of burial was similar to the 
Ohio mound-builders, however, and in this particular they 
had customs similar to mound-builders of Europe.” Two 
mounds in Calhoun County, TlL., one of which was opened 
by Mr. McAdams and the other by one of the Bureau assist- 
ants, presented the clay mass in the regular form of the 
Ohio “altar.” But what is strange, though not without 
parallel, is the fact that we find the structure and contents 
of some of the eastern Iowa mounds similar to what is seen 
in the Cherokee district of North Carolina and East Tennes- 
see. Here, among other things, are seen the cubical piles 
or “altars” of unhewn stone with bones about them, pre- 
cisely as found in some of the North Carolina burial-places, 
pottery bearing a strong resemblance to that of Ohio, and 
mounds with stone strata. A mound in Franklin County, 
Ind., described and figured by Mr. Homsher in the ‘‘Smith- 
sonian Report for 1882,” presents features strongly resem- 
bling those observed in tumuli attributed to the Cherokees. 
Here we see the rectangular heaps of cobblestones like those 
in the North Carolina mounds, and stratification and ar- 
rangement of skeletons as in-the East Tennessee mounds, 
also the stone stratum observed in the Iowa works. 

Having now traced the tribe back to the western boundary 
of the mound region, we are prepared to take a glance 
downward along the line of migration, bridging by deduc- 
tion such breaks as appear in the testimony. 

According to the data presented, we find them first on the 
west bank of the Mississippi, a tribe. of comparatively lim- 
ited numbers, slowly extending their settlements or shifting 
up or down the stream between the mouth of the Des Moines 
River and what is now the northern boundary of lowa. If 
we may judge by their works, it would seem that it was 
necessary only at this northern point of their extension to 
fortify against enemies. <A suggestion as to who these ene- 
mies were will be offered a little further on. It is impossi- 
ble to give any satisfactory estimate of the length of time 
they occupied this locality; it was long enough, however, 
for them to acquire certain peculiar customs, some of which 


were not wholly dropped until they came into contact with 


the whites many centuries later. It is possible that here 
they began to build mounds, but explorations westward of 
this area have not been carried on to a sufficient extent to 
speak with certainty on this point. It was here, no doubt, 
that the platform pipe with animal figures came into use. 
The ornamentation of their pottery, and the forms of their 
vessels, suggest the possibility of contact or intercourse with 
southern mound-building tribes. There is also abundance 
of evifénce that they had acquired the art of manufacturing 
cloth, and were acquainted with copper. The evident ad- 
mixture, however, in these mounds, by intrusive burial, of 
articles of more recent times with those of the original buri- 
als, renders it somewhat difficult to decide positively as to 
the advance made in art by this people while residing in this 
locality. | | ; 

After passing to the east side of the river, it appears that 
they moved some distance farther to the south, their utmost 
limits in this direction being in Calhoun County, Ill. The 
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reason for this may have been the presence of the same ene- 
mies who opposed their northward movement on the oppo- 
site side of the river. Of course, without the knowledge of 
all the mound testimony, any attempt to descend into details 
of the movements of the tribe would carry us wholly into 
the realms of speculation. | | 

All that the mounds teach us in regard thereto is the ex- 
tent of the area occupied, and the encroachments of works 
of other types which may or may not be contemporaneous. 

It is a fact perhaps worthy of notice, that, while the re- 
mains of the effigy-builders on the west side of the river 


reach but little south of the fortified point before alluded to, 
they are found on the Illinois side as far south as the lati- 


tude of Peoria. 
Passing on eastward, we next find indications of their 
presence in eastern Indiana, whence it seems they gradu- 


ally moved into central Ohio, finding, as we judge from 


some works along the southern border of their line of 
migration, some opposition. Their stay in this attractive 
region must have been long, and for most of the time a pe- 
riod of peace. The reasons for this conclusion are, first, 
the indications of the growth of the tribe, judging by the 
number of works and the statements in the Delaware tradi- 
tion, which imply that it had spread northward near to the 
lakes; and, second, the localities of the defensive works, 


- which indicate that their chief contest was with a northern 


foe. If the latter supposition be correct, it would seem to 
imply that until this contest they had not found it necessary 
to build defensive structures. | 
These, of course, are speculations, and only advanced as 
such; but there is one thing in relation to their removal 
from this region for which there appears to be historical, 
traditional, and mound testimony, and which has some bear- 
ing on the preceding suggestions. This is, that their de- 
parture was in separate bodies, and at intervals of consider- 
able length. | 
_ That some were in their historic seat before the time of 
De Soto’s expedition, and possibly as early as the thirteenth 
century, has been shown. On the other hand, we have the 
statement of Bishop Ettwein, in a communication made to 
Gen. Washington, that the last of them did not remove 
from the region of Ohio until about the year 1700. We also 
find in the mounds of Ohio indications of intercourse with 
people residing in the mountain region of North Carolina. 
It has been objected, with some show of reason, that the 
theory advanced in this paper cannot be correct, because 
there are no such enclosures in North Carolina and East 
Tennessee as those in Ohio, because no true ‘‘Monitor” pipes 
have been found in the mountain section, and because no 
engraved shells have been found in the Ohio mounds. The 
first of these objections has already been alluded to; but we 
may add, that this people found themselves able, in their. 
mountain fastnesses, to protect themselves against all their 
Indian foes without erecting artificial defences. The second 
objection, as we have already shown, is answered by a some- 
what remarkable historical statement by Adair. When he 
speaks of pipes “‘full a span long, with the fore part com- 


-monly running out with a short peak, two or three fingers 


broad and a quarter of an inch thick, on both sides of the 
bowl lengthwise,” he can refer to no other known pipe than 
the ‘‘Monitor,” or the very slightly modified form with 
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straight base, found also in the Ohio mounds. As the author 
quoted wrote before any specimens had been unearthed from 
mounds, he must have seen in use that of which he speaks. 
This, we repeat, is somewhat remarkable, and forms a link 
connecting the Cherokees and mound-builders of Ohio suffi- 
cient to warrant the theory here advanced, were there no 
other evidences bearing on the question. 

The fact that no engraved shells bearing designs like 
those found in North Carolina and Tennessee have been dis- 


covered in Ohio forms no objection to the theory. Arts and > 


customs are not always ethnical or tribal: some are acquired 
by contact and intercourse with other tribes. The custom of 
carving and wearing these shell gorgets did not originate 
. with the Cherokees, but was acquired by contact with other 
tribes, after they had reached their southern home. 

These objections do not militate against the theory, which 
is established on too broad a basis of facts and resemblances 
to be set aside by its failure to account for all the discov- 
eries made. Investigations in regard to the origin and use 
of these ancient monuments must be made chiefly by com- 
parisons and deductions, as historical evidence is in most 
cases wanting, and absolute demonstration impossible. 

Attention was called in the first part of the paper to the 
conclusion reached by linguists, that the language of this 


tribe belongs to the Huron-[roquois family, thus necessi- 


tating the inference that we must look to the same locality 
for the origin of both. This throws a faint ray of light on 
the history of our tribe preceding their arrival on the banks 
of the Mississippi. But before attempting to follow this 
slender clew, attention is called to some general considera- 
tions drawn from a comprehensive study of the monuments 
of the mound section. | 

In entering upon a discussion of the routes by which the 
mound-builders came into this section, an examination of 
the general distribution of the prehistoric remains is neces- 
sary. At present we are concerned only with what may be 
considered the boundaries thereof. Although the data are 


not sufficient to determine these limits accurately, enough | 


has been ascertained to indicate what will probably be found 
in the end to be true. 

Limiting the consideration to what are usually classed as 
the genuine works of the mound-builders, the eastern bound- 
ary extends from central New York along the Appalachian 
range to Virginia, diverging thence south-eastward so as to 
strike the Atlantic coast in South Carolina. The Gulf coast, 
west of Florida, appears to be generally bare of mounds 
(with the exception of shell and refuse heaps) for some dis- 
tance toward the interior. On the north, the lakes and 
Rainy River form a tolerably well defined border, but west 
of the source of the Mississippi there is a northward exten- 
sion into Manitoba which has not been fully traced; yet the 
_ indications are that but few ancient works will be discovered 
north of the Assiniboin region. Most of the mounds of this 
section which have been explored appear to be somewhat re- 
cent, though others bear evidence of being contemporaneous 
with the works of Wisconsin. On the west the plains ap- 
pear to form the boundary from North Dakota to Texas, a 


line of recent works along the Missouri River forming the 


only exception, so far as known. | 
The statement frequently made, that the works of the 
mound-builders continue across Texas into Mexico, appears 
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to be without any foundation; for up to the present time | 


but few have been discovered south of Red River, except in 
the eastern part of Louisiana. | 
So far, therefore, as the facts ascertained are concerned, 


the distribution of the works of the mound-builders affords 


but little evidence on which to base a theory in regard to the 
lines along which the authors of these works entered the 
mound section. The exceptions, if any, are to be found in 
Florida and the North-west. But this statement must not 
be taken as indicative of a theory held by the writer, for he 
is not inclined to the opinion that the mound-building ele- 
ment, except possibly that of southern Florida, entered 
through this peninsula. Although he has reached no set- 


tled conclusion on this. subject, he has been inclined to look 


more to the north-west and west for the lines of immigration | 
than elsewhere, but freely confesses that he finds but little 
in the works along the border on which to base any theory 
on this subject. 

While this is true considering the section as a whole in its 


relation to the other comprehensive archeological divisions 


of the continent, there are, on the other hand, decided indi- 
cations of movements within the mound section. 
The works of the effigy-mound district, confined chiefly to 


the southern half of Wisconsin and the immediately adjoin- 
ing sections, are peculiar, and formed a puzzling factor to 


those holding the theory of one great nation of mound- 
builders. The study of these appears to lead all those who 
have devoted attention to them to the conviction that the 
more elaborate forms, are, as a rule, older than the simpler 
ones. | | 
Following up the slight clew thus afforded, and using the 
faint rays of light thrown on the history of the builders by 
the distribution of the mounds, we are led to believe that 


. their entrance into the district was most likely at its south- 


western corner, about what is now the north-eastern part of 
Iowa, and that the area longest occupied was the south- 
western portion of Wisconsin. The indications are, that 
they shifted back and forth between the Mississippi River 
and Lake Michigan, and finally made their exit at the north- 
western boundary of the State, a part going as far north as 
southern Manitoba. From there they at length passed 
southward into Dakota, where the mounds fade out, and the 
presence of the descendants of the builders —who, we are in- 
clined to believe, pertain to the Dakotan stock—is indicated 
only by surface figures. 

Another movement, traced by certain classes of works and 
vestiges of art which we ascribe to the ancestors of the 
Cherokees, was that already mentioned, extending from east- 
ern Iowa through Illinois, Indiana, Ohio, and West Vir- 
ginia, to the mountain region of North Carolina and East 
Tennessee. 

A third line is indicated by certain types of prehistoric re- 
mains extending from Michigan, along the southern shore 
of Lake Erie, into New York; but nothing has been found 
in these remains by which to determine the direction of the 
movement. There is little doubt, however, that the works 
along this line are attributable to one or more tribes of the 
Huron Iroquois family. 

Another class of works forms an irregular line extending 
from southern Illinois, through Kentucky and middle Ten- 
nessee, to the north-east corner of Georgia; the area of chief 


ia 
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occupation, and position of longest quietude, being that por- 
tion of the Cumberland valley in middle Tennessee. The 
works along this belt, which we attribute to the Shawnees, 
consist chiefly of stone graves of a particular type, and 


mounds; they fail, however, to give any satisfactory evi- . 


dence as to the direction of the movement. Nevertheless 
there are, along portions of the line, some evidences of a 
shifting back and forth; and the minor vestiges of art prove 
beyond question that the authors were contemporaneous 
with the builders of the mounds of East Tennessee and 
North Carolina. 

Although the banks of the Mississippi are lined with pre- 
historic monuments from Lake Pepin to the mouth of Red 
River, showing that this was a favorite section to the an- 
cient inhabitants, yet a study of these remains does not give 
support to the theory that this great water highway was a 
line of migration during the mound-building age, except for 
short distances. It was, no doubt, a highway of traffic and 
war-parties, but the movements of tribes were across rather 
than up and down it. We do not assert this as a theory or 
simple deduction, but as a fact proven by the mounds, what- 
ever may be the theory in regard to their origin or uses. 
The longest stretch, where those apparently the work of one 


people are found on one bank, is that from Dubuque to the. 


mouth of the Des Moines. As we move up and down, we 
find repeated changes from one type to another. In addi- 
tion to this, is the intermingling of other types, and indica- 
tions in most places of successive occupation by different 
tribes. It is a very natural supposition that the people first 
reaching the bank of this broad stream, or of any of the 
other large streams of our country, would continue their 
course along it, but the mounds give no support to the the- 
Ory. 


A study of this sudject ought to lead us to the proper con- 


clusion, for it is evident that the natural condition of a 
mound-building people is one of permanency: hence their 
movements are governed largely by pressure from other 
tribes, and not by choice. No evidence has yet been found 
in the mounds pointing to the first-comers into the section. 
On the contrary, all the evidences of migration point at the 
same time to pressure or obstacles in one or more directions. 
For example: the mound-builders of Wisconsin must have 
found some obstacle which prevented them from continuing 
their course eastward around the southern end of Lake 
Michigan, while the pressure which drove them from the 
area they had occupied so long seems to have come from the 
north-east. | 

The singular course of the people who buried in the stone 
graves south of the Ohio, whether moving eastward or west- 
ward, can be explained only on the theory of the presence 
of other tribes to the north and south; and this is probably 
true, as has been suggested, in regard to the people who 
travelled from eastern Iowa to Ohio. 

Indications of movements are found in other portions of 
the mound section, but those mentioned are all which have 
any immediate bearing on the subject under consideration 
at present, 

Returning now to the point where we paused in our jour- 
ney backward along the pathway of the Cherokees, the in- 
quiry arises, ‘‘from what point, or along what line, did 
they come to their halting-place on the banks of the Missis- 


- term 
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sippi?” As has already been stated, it is now conceded by 
linguists that their language is an offshoot of the Huron- 
Troquois family,—a relationship long ago surmised by Dr. 
Barton and Mr. Gallatin. We may therefore, in answer to. 
the above inquiry, though in a somewhat broader sense than 
given, adopt the language of Mr. Horatio Hale in speaking 
of the more closely allied branches of this family: ‘‘There 
can be no doubt that their ancestors formed one body, and 
indeed dwelt at one time (as has been well said of the an- 
cestors of the Indo-European populations), under one roof. 
There was a Huron-Iroquois ‘family pair’ from which all 
these tribes were descended. In what part of the world this 
ancestral household resided is a question which admits of no 
reply except from the merest conjecture.” He adds, how: 
ever, ‘‘that the evidence of language, so far as it has yet. 
been examined, seems to show that the Huron clans were 
the older members of the group; and the clear and _ positive 
traditions of all the surviving tribes, Hurons, Iroquois, and 
Tuscaroras, point to the Lower St. Lawrence as the earliest. 
known abode of their stock.” | | 
If the evidence presented in this paper be considered suffi- 
cient to justify the belief that the Cherokees entered the 
Ohio valley from the west, we are, then, forced to one of 
two conclusions, which may be stated briefly as follows: | 
1st, That this tribe, breaking away from the family in its 
eastern home, wandered westward, passing between Lake 
Superior and Lake Huron into what is now Wisconsin, and 
onward to the border of the plains, turning thence south- 
ward to the point on the banks of the Mississippi where we 
first find them; or, 2d (which is fare more likely), the origi- 
nal stock was at one time in the distant past located in the 
region north-west of Lake Superior, and while here the 
Cherokees separated from their brethren, and moved 
southward to the banks of the Mississippi, while the 


latter, being pressed onward, moved eastward, north of the 


Lakes, to the banks of the St. Lawrence. If this suppo- 
sition accords with what really was the direction of the 
movement, then it is highly probable, that, when they 
reached the Ottawa River, a portion followed down its 
course, while others turned southward into what is now On- 
tario, and were in that section when the Lenape appeared on 
the scene. | 

The first of these suppositions presents a movement so un- 
likely, though not entirely without a parallel in Indian his- 
tery, that we feel constrained to reject it, so long as there is 
a theory consistent with the known data that is more simple 
and reasonable. 

The evidence presented by Mr. Hale in the ‘‘Iroquois Book 
of Rites” leaves no doubt that the earliest known seat of the 
Huron-Troquois family was on the Lower St. Lawrence; but 
it 1s scarcely presumable that their first appearance on the 
continent was in this eastern region. It is more likely that 
they had reached this point from some western section, and 
as they increased in numbers were forced to partially retrace 
their steps. . 

Although it is apparent that the authors of the ancient 
works east of the Rocky Mountains were substantially in the 
same culture state, and belong to the same race in the broad 
sense, yet there are some reasons for supposing (if we in- 
clude the ancient works of New York under the general 
‘‘mounds”) that the custom of building mounds origi- 
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nated independently in some two or thréé different sections. 
This is inferred from the fact that there appear to be at least 
three comprehensive classes of works: first, those of the 
Huron-Iroquois region; second, those of the Dakotan dis- 
trict; and, third, those of the southern section. These are 
not limited by ethnic lines, as the people who built the 
works along what we have designated the Cherokee and 
Shawnee belts probably derived the custom from the south- 
ern mound-builders. | | 

The southern Dakotans, as the Quapaws and cognate 
tribes, also built mounds of the southern type. It is possi- 
ble, however, that future discoveries in the north-west and 
south-west may throw additional light on these questions, 
and modify the views here advanced, which are based, as a 
matter of course, only on the data so far obtained. 

The attempt to estimate the time that has elapsed since the 
arrival of the Cherokees on the banks of the Mississippi (as- 
suming the theory advanced to be correct) or since their 
ameeting with the Lenape must be almost wholly conjectural. 
‘Mr. Hale says the time which has elapsed ‘‘since the Tal- 
legwi were overthrown” 4 variously estimated, but that the 
‘most probable conjecture places it at a period about a thou- 
‘and years before the present day, which would carry it back 
to the ninth century. Basing the estimate on the traditional 
evidence, for mound evidence gives but little aid in this re- 
spect before contact with the whites, it would seem to be 
more nearly correct to place the event in the eleventh or 
twelfth century. How long they had remained in this re- 
gion wheu the war with the Lenape occurred is a question 
that must be left wholly to conjecture until other data than 
‘those we now possess are obtained; but it must have been a 
stay of some centuries, during which, as before said, they 
had lived in comparative peace.’ There are some reasons for 
believing that during this time another tribe had pushed its 
way up the Ohio River to the region about the mouth of the 
Miami. It is even probable that bands had crossed to the 
- north side of the Ohio, and established themselves along the 
yanks of the two Miamis. These I am inclined to believe, 
‘as heretofore remarked, were Shawnees who probably en- 
‘tered the Mississippi valley after the advent of the Chero- 
‘kees. There is some evidence, however, in this region, of 
the presence of another small tribe which must have been 
‘driven out or destroyed. The remains. which indicate the 
‘presence of this tribe are peculiar stone heaps and stone 
graves. It is possible that the presence of other people in 
_ this part of the Ohio valley caused the Cherokees to retreat 
sup the Kanawha instead of southward across Kentucky. 

The importance archzeolegically of the questions here dis- 
-cussed does not end with their bearing upon the history of 


-a single tribe, for at almost every point there are side con-— 
Tf it be admitted that the | 


nections with other peoples, 
Cherokees were mound-builders down to the appearance of 
‘the white race on the continent, the mystery of the builders 
of our ancient monuments is virtually dispelled; for the 
lines which radiate from this point are so numerous and go 
far-reaching, that, when traced out to their utmost extent, 
‘the whole realm of mound-builders will have been traversed. 
‘This is a view of the subject which has not received due 
consideration on the part of those who admit that some of 
the works are attributable to Indians, yet claim that others 
are due to a different and more highly cultivated race. An 
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illustration by partially tracing oie o% two of these lines 
will serve to impress the reader with the importance of in- 
vestigation in this direction. : 

~ Reference has already been made to the fact that engraved 
shells similar to those found in the mounds of North Caro- 
lina and East Tennessee have been discovered in stone 
graves of a particular type, and that stone graves of this 
type often occur in mounds assigned, even by disbelievers of 
the Indian theory, to the true mound-building age. As the 
designs on these shells are peculiar, it is reasonable to con- 
clude that the builders of the two classes of works were con- 
temporaneous, or that there was an overlapping to some ex- 
tent chronologically, Following up this line, which is 
traceable by other indications than merely the form of the 
sepulchres in which the dead were buried, we are led in one 
direction to the banks of the Delaware, where, history and 
archeology inform us, the Indians of that locality were 


burying their dead in tombs of the peculiar type mentioned, 


as late as the time of William Penn. It carries us in an- 
other direction, to southern Illinois, where links are found 
connecting unmistakably with the historic tribes of that sec- 


tion. 


Going back to the Cumberland valley, the chief seat of 
these stone-grave builders, other lines start out which lead to 
the ancient works of south-eastern Missouri. Speaking of 


objects taken from ‘“‘the peculiar stone graves of the South- 


ern States,” especially those of the Cumberland valley, Pro- 
fessor Putnam states that he has classed these ‘‘as belonging 
to the southern mound-builders, from the fact that the care- 


ful exploration of thousands of the graves, under the direc- 


tion of the Museum, shows that their contents, including the 
human remains, are of thesamecharacter as those of the burial 
mounds in general, in the same region. . . . We have con- 
clusive evidence, in the objects here arranged, that the 
stone-grave people of the south-west, and at least one group 
of the mound-builders, were one and the same people.” 

In another place he says, ‘‘Many of these carved disks of 
shell have been found in the graves and mounds of Tennes- 
see and Missouri, and, with the identity of the associated pot- 
tery from the two localities, go far to prove the unity of the 
people, notwithstanding some slight differences in burial 
customs.”’ | 

Although it is probable that Professor Putnam is not jus- 
tified in concluding that the people of the two sections were 


_tribally identical (if this be his meaning), yet the strong 


similarity in the forms, ornamentation, and character of the 
pottery leaves no doubt that they were contemporaneous, 
and, in consequence of contact or intercourse, had adopted’ 
in some respects similar customs. 

Thus it is seen, that, commencing with the mounds of the 
Cherokee district, the connecting lines lead to the modern 
and non-mound-building tribes of the Delaware valley, to 
the historical tribes of Illinois, and to the veritable mound- 
builders of middle Tennessee and south-eastern Missouri. | 
Nor do these complete the list of points to whieh the 
branches of this single diverging line lead tis. As theré aré 
other diverging lines, it is apparent, that, when all have 
been traced out along their various branches, a large por- 
tion of the mound area will have been traversed. | 

This renders it highly probable that there was no manifest 
break in the mound-building age. It may have continued, 
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and probably did, for many centuries, but there is no satis- 
factory evidence found in the monuments that there were 
two distinct mound-building ages. On the contrary, the 
historical, traditional, and archxologic testimony is decidedly 
in favor of the theory that our prehistoric works are attribut- 
able to the Indian tribes found inhabiting this country at its 
discovery, and their ancestors. Cyrus THOMAS. 


NOTES AND NEWS. 


SINCE the article on the Kiowa County meteorites was pub- 
lished (Science, June 1%, 1890), we learn that another mass, 
weighing 219 pounds, has been found at Brenham Township, 
Kiowa County, Kan. 


—We learn from Nature of June 12 that the measurement of 
the Rhone glacier in a comprehensive and systematic way has 
been carried on since 1874 by the Swiss Alpine Club, and the 
abundant data obtained will shortly be published in separate 
form. It appears that the glacier was in recession till 1888, but 
since last year it has been advancing. 


—By the new law on education of 1891, Sloyd is made obliga- 
tory in all the schools of Norway. The Norwegian Government 
has invited Mr, Akkel Mikkelsen, director of the Danish Sloyd- 
training College, to give a course of instruction at Christiania to 
the teachers of all the training-colleges in Norway. The courses 
for Sloyd at Naas, in Sweden, will be held from May 27 to July 
8, from July 29 to Sept. 8, and from Nov. 4 to, Dec. 15. 


—The Appalachian Mountain Club has issued a special circular 
relating to the twenty-fifth field meeting, at the Deer Park Hotel, 
North Woodstock, N.H., July 1-8, and excursion to Randolph 
July 8-14. Further information may be obtained by addressing 
John Ritchie, jun., Box 2725, Boston, Mass., or J. Allen Crosby, 
0 Boylston Street, Jamaica Plain, Mass. Members of the club 
who would be interested in a trip to the Dead River region, Maine, 
in September or October, visiting Mounts Abram Bigelow, Snow, 
and Parlin Pond Bald, are invited to communicate with R. B. 
Grover, 11 Durham Street, Boston, Mass. 


—A noteworthy event in the movement for the higher educa- 


tion of women, as we learn from the London Journal of Educa- 
tion, was the laying of the foundation stone of the Janet Clarke 
Buildings at Trinity College, Melbourne, Australia, on March 17. 
In 1883, Trinity College authorities decided, with some misgiv- 
ings, to admit women students to their lectures. The next step 
was the establishment of a collegiate home, and. a house in the 
neighborhood of the college was rented as a residence for lady 
students. To put this home on a permanent basis, Lady Clarke 
promised a donation of £5,000, which will go far towards defraying 
the cost of the new building. 
as the nucleus of an endowment fund. Miss Hensley, a former 
student of Newnham College, has been engaged by the council as 
lady principal of what will be the first Australian women’s college. 


—In the Journal of the Bombay Natural History Society (vol. 
iv. No. 3) Mr. E. Giles records a curious fact, which ought to have 
some interest for entomologists. In June, 1888, he was standing 
one morning in the porch of his house, when his attention was at- 
tracted by a large dragon-fly of a metallic blue color, about two 
inches and a half long, and with an extremely neat figure, who 
was cruising backwards and’ forwards in the porch in an earnest 
manner, that seemed to show he had some special object in view. 
Suddenly he alighted at the entrance of a small hole inthe gravel, 
and began to dig vigorously, sending the dust in small showers 
behind him. ‘I watched him,” says Mr. Giles, ‘‘with great at- 
tention; and after the lapse of about half a minute, when the 
dragon-fly was head and shoulders down the hole, a large and 
very fat cricket emerged like a bolted rabbit, and sprang several 
feet into the air. Then ensued a brisk contest of bounds and 
darts, the cricket springing from side to side and up and down, 
and the dragon-fly darting at him the moment he alighted. It 
was long odds on the dragon-fly, for the cricket was too fat to 
last, and his springs became slower and lower, till at last his ene- 
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the surface tension of the water; 


Sir M. EH. Davies has given £2,000 | 


[VoL. XV. No. 386 


my succeeded in pinning him by the ie The dragon-fly ap- 
peared to bite the cricket, who, after a struggle or two, turned 
over on his back and lay motionless, either dead or temporarily 
senseless. The dragon-fly then, without any hesitation, seized | 
him by the hind-legs, dragged him rapidly to the hole out of 
which he had dug him, entered himself, and pulled the cricket in 
after him, and then, emerging, scratched some sand over the hole 
and flew away ; time for the whole transaction, say, three minutes.” 


—In a lecture on ‘‘Foam,” Lord Rayleigh insisted that foaming: 
liquids were essentially impure, for pure liquids will not foam. 
For instance: neither water nor alcohol can be raised into a froth, 
although a mixture of the two may be to a certain extent. The 
addition of gelatine to water in the proportion of 1 in 100,000 de- 
velops the foaming quality quite noticeably. Of course, the best- 
known foaming liquid is a solution of soap, such as the children 
use for blowing bubbles. <A liquid foams when its films have a 
certain durability. In all liquids these films exist, since a bubble 
as it rises is covered with a thin film. Now, the most striking 
property of films is their tendency to contract, and they may be 
regarded as being in the condition of a stretched membrane, as 
of India-rubber, with the difference that the tendency to contract. 
never ceases. An air-bubble will force the air back through the 
pipe, and a loop of silk floating on a film will be forced into a 
circle the moment the film inside it as. ruptured. Oijul forms a. 
film on the surface of water, and covers it entirely, even if the 
mass of the oil be collected into drops. This is well shown by 
dropping a particle of oil on to a vessel of water lightly covered 
with sulphur flour. The sulphur will be immediately driven to: 
the edge by the spreading film: The reason of.this is that the 
tension of the water-air film is greater than the combined tensions. 
of the water-oil and oil-air films, and consequently pulls out the 
oil-film. It is possible to reduce the surface tension of water by- 
mixing it with various substances, such as ether and camphor. 
Camphor scrapings placed on the santacs of pure water enter into 
vigorous movement, because the dissolved camphor diminishes. 
but, if the water be contami- 
nated by the least quantity of oil or grease, the motion ceases. 
Lord Rayleigh made several experiments to find what thickness: 
of oil-film would accomplish this: he found it to be about 14- 
millionth of a millimetre. This thickness bears to an inch the 
same ratio that a second of time bears to half a year. Lord Ray- 
leigh explains the calming action of oil on the sea as follows: as. 
the waves advance, the surface has to submit to periodic exten-. 
sions and contractions. At the crest of a wave the surface is. 
compressed, while at the trough it is extended. So long as the: 
water is pure, there is no force to oppose this; but, if the surface- 
be contaminated, the contamination strongly resists the alternate: 
stretching and contraction. It tends always, on the contrary, to 
spread itself uniformly, and the result is that the water refuses to: 
lend itself to the motion which is required of it. The film of oik 
may be compared to an inextensible membrane floating on the: 
surface of the water, and hampering its motion. 


—The visit of the Iron and Steel Institute of Great Britain to: 
the United States in the autumn is likely to be in every way most: 
successful. There will be three different sets of meetings,—the 
meetings of the American Institute of Mining Engineers, which 
take place in New York on Sept. 29 and 30; the meetings of the: 
Iron and Steel Institute of Great Britain, which take place in the: 
same city on Oct. 1, 2, and 8: and the international meeting: pro- 
moted jointly by those two societies, which wili take place about: 
the middle of October at Pittsburgh. The excursions which have: 
been planned by the American reception committee, of which Mr. 
Andrew Carnegie is chairman, provide for about three thousand 
miles of free transportation through the United States. Accord-. 
ing to Nature, the principal excursions will take place to the iron. 
ore and copper regions of Lake Superior; to Philadelphia, Harris-- 
burg, and Chicago, where there are large iron and steel engineer- 
ing works to be inspected; and to the new iron-making district of: 
Alabama. About three hundred members of the Iron and Steel: 
Institute and one hundred German iron-masters have intimated: 
their intention of taking part in the meetings; and already many 
have booked passages in the HRamburg-American Company’s 
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steamer ‘‘Normannia,” leaving Southampton on Sept. 12. ‘The 
meetings and excursions will last altogether over a month, and 
will practically embrace every point of interest in the United 
States within a distance of fifteen hundred miles of New York. 
Papers have been promised for the meetings by Sir Lowthian Bell, 
Sir Nathaniel Barnaby, Sir Henry Roscoe, and others. Among 
those who have intimated their intention of being present at the 
meetings are Sir James Kitson (president of the institute), Lord 
Edward Cavendish, Sir John Alleyne, Sir James Bain, Mr. Hing- 
ley, M.P. (president of the Iron Trade Association), Mr. Theodore 
Fry, M.P., Sir J. J. Jenkins, Sir Thomas Story, Mr. Windsor 
Richards, Mr. Snelus, F.R.S., and Mr. Edward P. Martin. 


—We learn from the Journal of Education (London) that a 


model school has recently been built at Mannheim, Germany, ata_ 


cost of £45,000. It contains 42 school-rooms, 2 drawing-rooms, 2 
singing-rooms, 2 rooms for manual instruction, and a gymnasi- 
um; further, a large hall, 2 private rooms, 2 sets of rooms for the 
servants, and 4 subterranean prisons. The latest hygienic im- 
provements and precautions against fire have been introduced. 
Iron has been used instead of wood, except in the roof. The 
ceilings are all of beton. The floors are parquet floors laid in as- 
phalt. The accumulation of dust and the development of bacte- 
ria are hereby minimized. Underground there are two bath- 
rooms, one for boys and one for girls, with a dressing-room for 
each; also a large dining-room where 700 poor children can be 
fed in winter. The number of children in the Volksschule at 
Mannheim has increased from 4,650 in 1880, to 9,220 in 1890. 


—The next meeting of the American Society of Microscopists, 
instead of being held at Louisville, Ky., will be held at Detroit, 
Mich., Aug. 12 to 15 inclusive. The outlook for the meeting is 
most encouraging, from the papers already promised. The subjects 
for discussion are ‘‘Representation of the Society at the World’s 
Fair, Chicago, 1893,” to be opened by Ex-Gov. Jacob D. Cox, 
Cincinnati, O.; ‘‘Micrometry,” by Professor William A. Rogers, 


Waterville, Me.; ‘‘Proposed Standing Committee on Medico-Legal — 


Microscopy,” by Professor Marshall D. Ewell, Chicago, IIL; 
“Uniformity in Tube-Length,” by Professor Simon H. Gage, 
Ithaca, N.Y.; ‘“‘The Advisability of adding more Members to the 
Publication Committee,” by Professor D. 8S. Kellicott, Columbus, 
O.; ‘‘Proposed New Constitution,” by Dr. William J. Lewis, Hart- 
ford, Conn.; ‘'The Advisability of meeting at Same Time and 
Place of the American Association for the Advancement of 
Science,” by Professor W. H. Seaman, Washington, D.C.; ‘“Ad- 
visability of sending Copies of the Publications to Some of the 
Great Colleges and Libraries of the World,” by Dr. Lee H. Smith, 
Buffalo, N.Y.; and ‘‘Fees of Experts with the Microscope,” by 
C. M. Vorce, Esq., Cleveland. The general session for the reading of 
papers will be held in the new building of the Detroit College of 
Medicine, corner of St. Antoine and Catherine Streets and Gratiot 
Avenue. 
come, to be followed by the response of the president of the 
society, George E. Fell of Buffalo, N.Y. On Wednesday the 
forenoon and afternoon sessions will be devoted to the reading 
and discussion of papers and special topics; and.in the eveniny 
‘the president will deliver the annual address, the subject being 
‘¢The Influence of Electricity on Protoplasm.” Thursday fore- 
noon will be devoted to the reading and discussion of papers and 
special topics; and the afternoon, to the various technological fea- 
tures of microscopy, as preparing, staining, mounting of speci- 
mens, section-cutting, manipulative methods, etc. These demon- 
strations will be conducted by experts in the different branches of 
work, and will form a valuable feature of the meeting. In the 
evening there will be an exhibition of microscopes and objects, pop- 
ular in character, and tendered by the society to the citizens of 
Detroit. Friday will be given over to the reading of papers, discus- 
sions, etc., until 4 P.M., when, by invitation, the members and 
friends of the society will take a trip on the Detroit River, fol- 
lowed by an inspection of the laboratories of Park, Davis, & Co. 
The headquarters of the society will be at the Hotel Normandie,and 
the Russell House and Hotel Cadillac will also be open to the guests. 
Negotiations relating to reduced railroad fares have been in prog- 
ress. Should they be successful, due notice will be given. The 
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of twelve. 


The mayor of Detroit will deliver the address of wel- | 


of action is essential to success. 
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local committee of Detroit will issue circulars relatin g to the work- 
ing session and the exhibition. They willsupply badges, and look 
after the general welfare of those attendant upon the convention. 


—The January number of Flecheisen and Masius’ Neue Jahr- 
bicher fir Philologie und Pédagogik contains a short but inter- 
esting report by E. Vogel on Spanish Gymnasia. The writer 
commences with a few details on the Spanish Volksschule. He 
says that elementary education is not compulsory, but that the 
Volksschulen, whether conducted by the municipality or the 
Church or other societies, are not so bad as might be expected. 
The Spanish child is unusually sharp, and, not being burdened 
with several alphabets or a complicated orthography, learns to 
read and write easily in a few months. After this, he makes 
some progress in arithmetic and geography, and other branches 
of instruction; while the German teacher is still laboring, in the 
sweat of his brow, ‘“‘seine buben durch die disteln und dornen 
eines sogenannten lesebuchs zu lavieren.” There are some estab- 
lishments for higher elementary teaching; but these are little 
patronized, children being usually put out apprentices at the age 
Secondary education is given in the institutos, organ- 
ized some thirty years ago. The curriculum covers five years, 
with a very singular time-table: viz., First year, Latin and Span- 
ish, 9 hours weekly; geography, 44.. Second year, Latin and 
Spanish, 9; Spanish history, 44. Third year, rhetoric and poetic, 
9; arithmetic and algebra, 9; history, 44; French or English, 44. 
Fourth year, geometry. and trigonometry, 9; psychology, logic, 
and ethics, 9; French or English, 44. Fifth year, physical sci- 
ence, 9; biology and hygiene, 9; agriculture, 9. The school-year 
is 837 weeks. The text-books are said to be good, all except those 
on Spanish grammar, the best of which is ludicrously incorrect 
and antiquated. -The teachers lecture, but the boys cannot under- 
stand the words they are obliged to use. The leaving-examina- 
tion is ridiculous; so much so, that a moderately clever boy can 
become ‘‘bachiller” at fourteen, and most boys do so at fifteen. 
The instituto is consequently, in popular opinion, ‘‘ein humbug.” 
Mr. Vogel, with the true German belief in pedagogy, concludes 
his observations with the remark that ‘‘a good middle school 
would, in twenty-five years, make this talented nation one of the 
first in Europe.” 7 


—Professors F. W. Clarke and H. W. Wiley, representing com- 
mittees appointed by the Chemical Society of Washington, the 
Chemical Section of the American Association for the Advance- 
ment of Science, and the Association of Official Agricultural 
Chemists, respectfully submit the following statement: During 
the past two years the formation of a national, or rather conti- 
nental, chemical society has been much discussed. A committee, 
of which Professor A. B. Prescott was chairman, presented a re- 
port upon the subject at the last meeting of the American Asso- 
ciation, and that report was in the main favorable. A new com- 
mittee, however, was appointed to secure fuller information, and 
will report at the next meeting of the association, in August, 
1890, at Indianapolis. A larger attendance of chemists is there 
expected. The plan which has so far been chiefly considered is 
in brief as follows: to organize a continental chemical society, 
representative of all North America, by affiliating together as far 
as possible existing local organizations; the society as a whole to 
hold an annual meeting at such time and place as may be agreed 


~ upon from year to year; while local sections, like the sections of 


the British Society for Chemical Industry, shall have their regu- 
lar, frequent gatherings in as many scientific centres as possible, 
all publishing their work in one official journal. The opinions of 
chemists are sought as to whether they regard the project favora- 
bly; and, if modifications or objections occur to them, it is de- 
sired to have them formulated. Upon the basis of the replies, the 
committees named will prepare their reports to the organizations _ 
which they represent. Other existing societies, having appointed 

similar committees, may take action independently; if so, their 


- views will be considered also, as it is desirable to secure the full- 


est co-operation among the chemists of America. Complete unity 
Replies should be addressed to 
Professor F. W. Clarke, United States Geological Survey, Wash- 
ington, D.C. 
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THE TORNADO: ESPY’S EXPERIMENTS. 


THESE investigations of Espy upon what actions may be 
considered as taking place in the upper air, as has been al- 
ready said, are of the highest importance, and demand a 
special consideration. A proper interpretation of his re- 
sults will help us in all our studies and reasonings. One of 
the most serious difficulties that we shall encounter, how- 
ever, is in the fact that in the open air we are not dealing 
with a limited confined space, but we have to do with un- 
limited space and a well-nigh frictionless medium. The 
apparatus which he used has been sufficiently described 
already. The earlier investigation with the .nephele- 


scope was made without the use of a condensing syringe; 


and in this we are able to comprehend clearly just the 
action which took place, while in the later researches the 
results were quite complex. Mr. Espy first carried his jar 
into air the temperature of which was quite low, at freezing 
or below; and, after it had attaimed the temperature of 
its surroundings, the stop-cock was closed, and the jar was 
taken to a room with high temperature, 70° to 80°. The air 
inside was expanded by the heat, and the amount of this 
expansion was measured on the gauge. He then opened the 


SCIENCE, 


[ Vor. XV. No. 386 


stop cock, and closed it at the moment the mercury reached 
a level in the gauge. The rising of the mercury in the 
gauge after explosion, he thought was due to the gradual 
heating of the air which had been cooled by the sudden ex- 
pansion. In the same way the jar was left in a high tem- 
perature for a time; then the stop-cock was closed, and it 
was carried to a low temperature. In this case, of course, 
the mercury in the gauge had the opposite motion to that it 
had before. The same experiments were tried with both 
moist and dry air. | 

One of the more important results from these researches, 
Kspy does not seem to have thought of, though it dimly 
foreshadowed the epoch-making experiments of Mayer and 
Joule, in England, on the mechanical equivalent of heat. 
It is plain that in this confined space used by Espy there 
must be a relation between the amount of rise or fall in 
temperature and the corresponding change in air-pressure 
under a constant volume, and this will enable us to deter- 
mine the expansion of air per degree of heat applied. In 
moist air the average difference of temperature between the 


cold and warm room was 45°, and the rise of the gauge 2.97 


inches; in moist air, going from a warm to a cold room, the 
fall in temperature was 45°, and the fall in the gauge 2.60 
inches: while with dry air these quantities were 57° and 
3.34 inches and 63° and 3.30 inches respectively. The 
amount of change per degree in the four cases was .066, 
.057, .059, and .052 of an inch, or a mean of .059 of an inch 
in all the cases, The reading of the barometer is not given; 
but, if we assume it to be 29.80 inches, we find that the in-— 
crease of temperature required to double the pressure in the 
jar was not far from 505°,—a result which is remarkably 
close to the 490° found by the more careful and extended re- 
searches of others. We now see the important bearing of 
this first work on our studies. If we compress air 5 inches 
by the gauge, we would heat it 83°; and if 10 inches, 167°; 
and so on, provided no heat was lost or dissipated in the 
operation. We ought also to be able to calculate from the 
reading of the gauge, after any operation of either: conden- 
sation or expansion, exactly how much the air was heated 
or cooled, provided always that no heat was lost or gained. 

In the light of this interpretation, let us examine some of 
Espy’s experiments. In one instance he compressed the air 
10 inches. We may suppose that he waited long enough to 
allow the jar to atiain the air temperature before explosion. 
After the explosion the gauge reading was 2.15 inches, which 
would indicate that the cooling was not far from 36°, pro- 
vided the only influence on the gauge was through the rise 
of pressure consequent upon the heating of the air by sur- 
roundings. It would appear that the theoretical cooling 
from such an expansion should be much greater than this; 
and, in fact, we cannot reason or theorize upor. this result 
in any way, without first learning the probable loss of heat 
during compression, and its gain during expansion, to and 
from the environment. Espy’s nephelescope was duplicated 
in its different parts, with the addition of a most delicate 
thermometer loaned by Professor Russell. This instrument 
has a bulb .06 of an inch in diameter and 1 inch in length, 
and would change one degree in from two to three seconds. 
It is plain, that, in observations with any degree of speed 
in change of temperature, any instrument will be lable to 
lag behind the existing temperature. This difficulty, how- 
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ever, may be partially avoided by conducting operations at 
variable rates of speed, because, if we obtain the same re- 
sult with different rates, we can conclude that the lagging is 
inappreciable. Again: the amount of this lagging may be 
approximately computed by using two thermometers with 
different rates of lagging. Whatever may be this lagging, 
however, it is plain that it would be exactly the same in 
moist as in dry air, so that our comparative results will be 
entirely free from any error due to the instrument. In 
saturated air, moisture collects on the bulb; but this can 
make no difference, since in saturated air the dry and wet 
thermometers read alike. 


Experiments. 


On rapidly compressing the air and suddenly releasing it, 
the amount of rise and fall'in temperature was the same, 
about 7° for 10 inches of compression. We shall be entirely 
within the limits of error if we assume the lagging to be 1°. 
Since the air at the side of the jar was at very nearly the air 
temperature, we can consider that the average heating and 
cooling of the whole air was not far from 4°. This shows what 
an enormous loss of heat was sustained by the air in com- 


pression to one-third its bulk, The theoretical heating 


should have been 163°, while the actual heating was one- 
fortieth of that. But the most important fact in this con- 
nection is that Espy, under the same conditions, found the 
cooling after expansion to be nine times that found above. 
Espy emphasizes the great necessity that exists in closing the 
stop-cock at the moment the mercury reaches a level, or at 
the exact moment when we may suppose the cooling by ex- 
pansion is greatest. On repeating these experiments, it was 
a matter of great astonishment to find that the delay of a 
few seconds only in stopping the expansion, after the col- 
umns in the gauge were at the same level, almost entirely 


obliterated the subsequent rise.. This would seem to show 


that heat from the environment had little or nothing to do 
with this rise, and this is an exact corroboration of the in- 
dication of the thermometer; for a rise of 4°, which was found, 


would represent less than .25 of an inch on the gauge. Does. 


the mercury in the gauge reach a level before the air inside 
the jar is in equilibrium with the outside air? Professor 
Marvin has suggested that the momentum of the mercury in 
the latter part of the expansion would cause it to reach its 
level sooner than the air its equilibrium. On performing 
the experiment at different speeds of expansion, it was found 


that a definite relation existed between the rapidity of fall 


of the mercury and the subsequent rise after arresting the 
expansion. For example: the air each time was compressed 
to 400 millimetres, and expanded-in 5, 10, and 20 seconds. 
The amount of rise in these cases was approximately 41, 21, 
and 12 millimetres respectively. It might be thought that 
this was due to the greater accession of heat to the air during 
the slower expansion (that is, the cooling would not become 
as great), but in all these cases the thermometer indicated the 
same cooling at the end. It must also be plain that this 
effectually disposes of the question of lagging, as suggested 
above. The evidence is cumulative and conclusive, that the 
rise noted by Espy was not due to a heating, from outside, of 
the air cooled by expansion; and his whole theory regard- 
ing the difference in cooling, of dry and moist air, falls to 
the ground. | 
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As regards the fact that there is only an exceedingly slight 
rise after waiting a few seconds, Professor Seaman has sug- 
gested that the air may be heated in these few seconds, and 
therefore there is no rise. But it takes time to heat the air 
under these conditions, and in these few seconds the amount 
of heating is exceedingly slight: in fact, this one thing is a 
strong argument against the view that the rise noted after 
expansion is due to heat; for the rise is very rapid, and is 
accomplished in a few seconds. Still another point is to be 
noted: by making the compression to 400 millimetres very 
rapid (that is, in 10 seconds), and then expanding in 5, 10, 
or 20 seconds, we have heated and cooled our air by very 
nearly the same amount, and it has come back to just a de- 
gree or two below the outside air temperature; so that the 
subsequent rise cannot be due to the accession of heat from 
outside. There is an exceedingly interesting matter right 
here that I leave for physicists to consider. We are told 
that the only way in whieh air can lose its heat is by per- 
forming work. Now, is it possible for us to consider that 
the amount of work done in compressing the air to 400 milli- 
metres is exactly counterbalanced by the work done by the 
air in forcing aside the outside air asit rushes out of the jar? 
It would seem as though the former must be a thousand or 
more times greater than the latter, if we take account of all 
the circumstances. One more experiment was tried to de- 
termine the cause of the rise in the gauge after explosion. 
If this rise were due to the behavior of the gauge, rather 
than to outside heat, we ought to be able to obtain it at any 
moment after expansion, and long before any marked cool-. 
ing had taken place. When the expansion was arrested 
after one or two seconds, there was a marked rise in the 
This arrest must have been long before the cooling 
could possibly have brought the air to the outside tempera- 
ture, for the just previous compression had. heated it 4° 
above the air, and the expansion could not cool it down before 
5 seconds had elapsed. Whatever may have been the cause 
of this rise, there is one point about which there is not the 
slightest doubt, and this is the principal point that we are to 
consider. Under all conditions of slow or rapid compression 
and expansion, the final cooling after explosion was almost 
identically the same, whether moist or dry air were used. 
This was determined by the thermometer; and in this ex- 
periment it must be admitted that the lagging of the ther- 


-mometer had no influence, for it would be precisely the 


same in both moist and dry air. The rise of the gauge after 
explosion with dry air was slightly greater than with moist 
air, but this may have been due to a difference in the whirls 
which the explosion always produced inside the jar. It 
seems almost incredible that this fatal slip should have oc- 
curred at such an extremely critical point in Espy’s work; 
and IJ am impressed with the conclusion thus reached, not so” 
much by my interpretation of Espy’s doubtful results, but far 
more because the two sets of experiments dovetail into each 
other so perfectly, and the one serves as a check on the 
other. | a 

It is not a little remarkable that we have obtained some-_ 
what the same result. as this by another method of reason- 
ing. The condensation of the moisture or the appearance 
of the cloud, even in thoroughly saturated air, is exceedingly 
evanescent in a jar of this kind. It is next to impossible, 
except with very high compression (15 to 20 inches), to get. 
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a particle of mist to settle to the bottom. Under the com- 
pressions employed by Espy, the cloud or mist entirely dis- 
appears in a few seconds, and not an atom of moisture 
reaches the bottom of the jar. Suppose, now, that, at the 
instant of expansion, latent heat were liberated by the for- 
mation of the cloud, which would prevent a further cooling. 
It is very plain that it would be used up immediately in the 
evaporation of the cloud; and the disappearance of the mist 
proves that the sensible heat has again become latent, and 
can have absolutely no effect in expanding the air or in 
causing a final higher gauge reading, as Espy thought. 

A note should be made of the condition of Espy’s moist 
air. The presence of a haze or cloud is no evidence of sat- 
urated air, for such cloud has been produced in air having 
only two per cent of moisture. When-air is pumped in 
from the room, it has an enormous number of dust-particles 
in it, and these give the semblance of fog on sudden expan- 
sion KEspy tried to saturate his air by putting a little water 
into his jar, but it is certain that this expedient would be 
of little or no effect. Bubbling air through three inches of 
water will not saturate it, and it was found that nearly all 
expedients failed to doso. The only satisfactory saturation 
could be effected by passing the air through a bottle full of 
small pieces of sponge saturated with water. While we 
cannot think that Espy’s air was saturated, yet it is certain 
that the experiments in 1889 were with saturated air, and 
hence must have shown a difference between dry and moist 
air, if any could havedone so. The delay of several days in 
‘some of Espy’s experiments after compression before explo- 
sion should have served, and probably did serve, to increase 
the moisture in the air, and not to diminish it, as he thought, 
and as his researches seemed to indicate. It might be 
thought essential, in order that this question may be settled 
beyond all doubt, that there be some explanation of Espy’s 
results showing a slightly greater rise in the gauge after 
expanding dry air than when moist or partly moist air was 
used. Undoubtedly, if all the conditions were known, the 
difference could be easily explained. It is absolutely cer- 
tain that it was not due to any latent caloric of elasticity 
that was given out by the moist air. | 

I think this discussion will enable us to reason more or 
less effectively as to what are the probable heating and cool- 
ing effects in the free atmosphere from descending or ascend- 


ing currents, and the resultant liberation or production. 
of energy: It is wel] known that the most perfect locomo- 


tive makes use of only five to ten per cent of the total en- 
ergy developed. We have just seen, that in condensing air 
to 10 inches, instead of obtaining an increase of temperature 
of 163°, as theory seems to indicate, we have barely reached 
4°, or one-fortieth of the theoretical amount. 
that this is due to the loss of heat into the environment of 
the air. Suppose, now, we take away this confining jar; 
suppose we make steam in the open air instead of our loco- 
motive boiler; or suppose, instead of trying to compress air 
in our jar, we had the total horse and steam power of the 
whole earth engaged in compressing the free air by forcing 
it through syringes or force-pumps into the atmosphere. 
What would be the result? The utter absurdity of all this 
is most plainly manifest, but is it any more so than the at- 


tempt at developing effective energy in the free air, as has 


been theoretically accomplished by some? If there is this 
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enormous dissipation of heat. under conditions which we can 
control, must there not be a very much greater dissipation 
of heat in all out-doors? Is it not highly probable that. 
many of the theoretical deductions find their only shadow 
of support in the fact that the assumptions call for a perfect. 
engine without loss of a particle of energy? Has theoretical 
meteorology ever produced even a single essential effective 
element or part of this perfect engine? If the considerations 
herein set. forth are borne out by subsequent researches, we 
must most certainly come to the conclusion that thus far 


- theoretical meteorology has not had a single well-supported 


fact on which to base its profoundest theories of tornado 
generation and movement. Professor Wild of St. Peters- 
burg has well said, ‘‘ Without exact and satisfactory data, 


meteorology cannot develop as a science, but will be, as 


heretofore, mainly a tumbling-ground for vague speculations 
and dilettanti investigations.” H. A. HAZEN. 


LETTERS TO THE EDITOR. 


¥*.* Correspondents are requested to be as brief as possible. The writer's name 
is in all cases required as proof of good faith. . 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On request, twenty copies of the number containing his communication wilt 
be furnished free to any correspondent. 


Ohio Meteorites. 


UNDER date of June 18, Mr. George F. Kunz, in an article in 
Science upon meteorites, mentions two copper ear-rings found by 
myself in an Ohio mound as partly composed of meteoric iron. 
Mr. Kunz is in error as to the locality of the find. It was made 
at Frankfort, Ross County, O., and not in the neighborhood of 
Fort Ancient, as stated in the article. a | 

The ear-rings are coated with a heavy plate of the iron, and are 
splendidly preserved, the iron having resisted atmospheric agen- 
cies remarkably well. It is slightly corroded in one place only. 

The state of preservation is due to the placing of the objects in 
a layer of fine, dry gravel by the builders of the mound. The | 
nearest skeleton was distant five feet, and the ear-rings did not 
accompany any remains. However, there were three copper 
hatchets placed alongside these ear-rings, and five other spools or 
ear-rings, too; but these latter were not covered with meteoric 
iron, or any other substance. The mound was examined in April, — 
1889. | WARREN K. MOOREHEAD. 

Xenia, O., June 18. 


Vertical Components of Motion in Cyclones and Anticyclones. 


IN saying that there is an ascending component of motion in 
cyclonic areas, and a descending component in anticyclones (Sci- 
ence, May 30), I meant that the winds in these areas of low and 
high pressure do not move horizontally, but obliquely upwards or 
downwards. The evidence of this has been presented and dis- 
cussed by Loomis, in his ‘Contributions to Meteorology,” in the 
American Journal of Science; and an abstract of these has been 
prepared by Clayton for the American Meteorological Journal. 
Hann and others have also discussed the matter. If Mr. Vel- 


-schow, who makes inquiry on this point in Science, June 20, is 


not already acquainted with the writings of these authors, a ref- 
erence to them would perhaps satisfy him. W. M. DAvis. 
Cambridge, Mass., June 21. t tae * 


BOOK-REVIEWS. 


Locke. By ALEXANDER CAMPBELL FRASER. Philadelphia, Lip- 
pincott. 16°. $1.25. 


_ THis the latest volume of Blackwood’s ‘‘Philosophical Classics” 
It opens with a quite full account 
of Locke’s early life and education, with brief sketches of his. 
family and the various persons with whom he came in contact in 
those years, and by whom he may be supposed ‘to have been in- 
fluenced. It then recounts his entrance into political life, and the 
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various vicissitudes he experienced in consequence of the frequent 
changes of government, culminating in a ten-years’ exile in Hol- 
land. These ten years were quite probably the most important in 
his whole life; for it was chiefly during this time that he thought 
out and composed his “Essay on the Human Understanding,” 
and also some of his most important political treatises. The later 
events of his life, together with the history of his various works, 
are related by Professor Fraser with care, and with as much ful- 
. hess as most readers will desire. 

The account of Locke’s life, however, is kept subordinate to the 
analysis and criticism of his philosophy,—a task which Professor 
Fraser has performed with great clearness and philosophical acu- 
men. He remarks in his preface how great has been the influ- 
ence of Locke’s ‘‘Essay” upon subsequent thought, and that it 
“seems In excess of the author’s speculative depth and subtlety or 
grandeur of character,—a remark with which most readers of the 
work at the present day are likely to agree. Professor Fraser 
shows, however, in another place, to what this influence is really 
due. Locke was the first thinker to place at the very portal of 
philosophy the question as to the ‘‘origin, certainty, and extent 
of human knowledge;’’ and, though he failed to answer the ques- 
tion himself, it has been recognized ever since as the main prob- 
lem in human thought. When Professor Fraser comes to inquire 
why it was that Locke failed to solve the problem, he shows 
plainly that it was due to an insufficient comprehension of the 
intuitions of reason and of their philosophical importance. Locke 
did not deny their existence,—on the contrary, he expressly rec- 
ognized their truth and self evidence,—but he assigned them a 
subordinate place in his scheme, and therefore failed to give a 
satisfactory account of our ideas of substance, infinity, causation, 
and others, which cannot be derived from external or internal sense. 
Professor Fraser’s discussion of this point is very able; and all 
who wish to understand Locke’s work, and his place in the his- 
tory of philosophy, will do well to read this book. 


Russia: its People and its Literature. By EMILIA PARDO BAZAN. 
Tr. by Fanny Hale Gardiner. Chicago, McClurg & Co. 16°. 
$1.25. 


THE object of this work is to give an account of the present 
state of society and opinion in Russia, with a more particular ex- 
amination’ of the works of the Russian novelists. Sefiora Bazan 
tells us at the outset that she is not acquainted with the Russian 
language; but she has read largely of the works in other lan- 
guages that treat of Russia, together with all the translations 
from Russian literature that have appeared. She has also asso- 
ciated considerably with Russian authors and revolutionists in 
Paris, and by all these means has obtained materials for an inter- 
esting book. Of course, in a small book prepared in this way, we 
cannot expect any thing specially new or original; but the reader 


will find in it a clear and instructive delineation of the more im- 


portant phases of Russian life and literature as the authoress un- 
derstands them. She begins by briefly noting the leading points 
in Russian history, and then gives us a study of nihilism, which 
to our mind is the most interesting part of the book; while the 
rest of her remarks relate mainly to the new school of Russian 
novelists, beginning with Gogol, and ending with Tolstoi. Ni- 
hilism, she thinks, as others have thought, is in great part the 
product of the atheistical and pessimistic philosophy of Germany, 
though political discontent has had a share in forming it; and she 
shows clearly that it is confined to the more active and educated 
classes, the peasantry and workingmen generally showing thus 
far no sympathy with it. The characteristics of Russian fiction 
are attributed partly to nihilism, and partly to the spirit of ‘‘real- 
ism” which pervades all the fiction of the age. After spending 
several years, however, in the study of her subject, Sefiora Bazan 
confesses herself somewhat baffled, and ends with the remark, 
‘Russia is an enigma; let those solve it who can—I could not.” 


Pestalozzi, his Life and Work. By ROGER DE GuIMps. Tr. by 
J. Russell. (International Education Series.) New York, 
Appleton. 12°. $1.50. . 


ABOUT a year ago we had occasion to notice a translation of De 
Guimps’s ‘*Life of Pestalozzi,” by Miss Crombie, and we are now 
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favored with another by a different hand. Of the two, the ren- 
dering by Mr. Russell seems to us the best. We have not the 
French original at hand to test the accuracy of the work, but this. 
is vouched for by Rev. R. H. Quick, who writes a brief introduc- 
tion; and the translation reads like an original composition in. 
English, thus making an interesting book. Moreover, it is com- 
plete, the narrative being given entire, with very copious extracts: 
from Pestalozzi’s own writings. It is therefore the best account 
of his life and. work to be found in English, and is well worthy of 
a place in the series to which it belongs. - 

Of Pestalozzi himself we have perhaps said enough in former 
articles; but we may cite a few remarks by Mr. W. T. Harris in 
the ‘‘Editor’s Preface,” which he contributes to the volume. He 
holds, and rightly, that the Swiss educator’s importance consists. 
not so much in his method of teaching as in his ardent desire for 
the education and elevation of the poorer classes, who; previous. 
to his time, had had virtually no education at all. According to 
Mr. Harris, ‘‘he is the first teacher to announce convincingly the: 
doctrine that all people should be educated,”—a doctrine now held. 
and more or less effectively practised in all civilized countries. 
It was to this end that all his labors were directed, and he had. 
thus the honor of leading the movement for universal education. 
Of his method of teaching, Mr. Harris does not speak so. highly, 
believing in particular that he laid too much stress on the mere: 


.training of the senses, and too little on the development of the 


thinking faculty. With these views we agree; and we cannot 
help adding, that, in our opinion, an efficient practical method - 
was just what Pestalozzi lacked, the failure of all his educational 
experiments pointing strongly to this conclusion. 7 


AMONG THE PUBLISHERS. 


‘In the Atlantic for July, Professor Shaler writes about ‘“Sci- 
ence and the African Problem.” Mr. Albert Bushnell Hart’s pa- 
per on ‘“‘The Status of Athletics in American Colleges” may be 
called .‘‘timely.” 


—Messrs. Ginn & Co. announce a revised edition of ‘‘Our Gov- 
ernment,” by Jesse Macy, professor of constitutional history and 
political economy in Iowa College. 


— Edward Heron-Allen, the well-known expert in palmistry, 
has an article upon ‘‘The Cheiromancy of To-Day” in Lippin- 
cott’s Monthly Magazine for July. . 


—The July number of the Contemporary Review, issued in this 
country in the original English form by the Leonard Scott Publi- 
cation Company, New York, will contain a paper by Edward 
Bellamy. 


-—dAny of our readers who are planning a trip to Europe should 
look at the ‘‘Guide to Europe” published by Houghton, Mifflin, &. 
Co., and edited by the well-known Stoddard. The book is of 
convenient size, is well made for its special purpose, and contains 
just the information required by the vacation tourist. A new 
edition appears each year. 


— The contents of the first number of the fourth volume of the 
Journal of Morphology (Boston, Ginn & Co.) are as follows: 
‘“‘The Origin of the Cerebral Cortex and the Homologies of the 
Optic Lobe Layers in the Lower Vertebrates,” by Isaac Nakagawa, 
B.Sc., Princeton College; “The Skeletal Anatomy of Amphiuma 
during its Earlier Stages,” by O. P. Hay; ‘‘The Segmentation of 
the Primitive Vertebrate Brain,” by Charles F. W. McClure, fel- 
low in biology at Princeton; ‘‘The Life History of the Formed 
Elements of the Blood, especially the Red Blood Corpuscles,” and 
‘Observations upon the Occurrence, Structure, and Function of 
the Giant Cells of the Marrow,” by W. H. Howell, Ph.D., lecturer 
in physiology and histology, University of Michigan. 

—Some weeks ago we noticed the proposed series of popular sci- 
ence books to be published in this country by Macmillan. The first of 
this series, which appears under the general title ‘‘Science in Plain 
Language,” is by William Durham, a fellow of the Royal Society 
of Edinburgh, and consists of a number of short essays on evolution, 
antiquity of man, bacteria, the basis of life, ancient lake-dwell- 
ings, etc. The titles would lead one to suppose the book to be of | 
a somewhat disjointed character, but the author’s aim was to 
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show a connection between all the subjects, illustrating the prin- 
ciple of evolution. The volume proposed to follow in this series 
will contain various papers on astronomy and physics, including 
“‘The Sun and Solar Energy ;” ‘‘The Moon;” ‘‘Weighing the Sun 
and Moon;” ‘Size and Mass of the Earth;” ‘‘Planet Worlds and 
Suns;” ‘ Fixed and Variable Stars,’ ‘Star Clusters, Nebulee, and 
Comets;” ‘‘Contents of Space;”’ ‘‘Formation of the Heavenly 
Bodies;” ‘‘Tides;” ‘‘Light;” ‘ The Spectroscope;” etc. 


—Two of the recent publications of the Johns Hopkins Univer- 
sity may interest some of our readers. One is on ‘The Study of 
History in Germany and France,” by Paul Frédeéricq of the Uni- 
versity of Ghent, translated by Henrietta Leonard, and gives a 
somewhat minute account of the methods now pursued in teach- 


‘ing history in the universities of Germany and in the various 


higher schools in Paris. The historical courses in the German 


Universities are of two kinds, theoretical and practical, of which » 


the former are like those in our own colleges; while the latter are 
intended to teach the student how to investigate and criticise the 
original authorities. It is these practical courses, as pursued in 


the historical seminaries, that M. Frédéricq most esteems; and 


he devotes many pages to an account of the way they are carried 
on, the students doing most of the work, and the teacher making 
suggestions and criticisms. Some foreign observers have thought 
that this mode of investigating history was degenerating into a 
mere criticism of texts and study of trifles; but M. Frédéricq 
thinks otherwise, though he admits that it might doso. The 
French historical courses in general he esteems less highly, but 
speaks with enthusiasm of those at the Practical School for Ad- 
vanced Study .(L’Ecole Pratique des hautes études), founded in 
Paris a few years since, and which resemble to some extent those 
of the German universities. On the whole, M. Frédéricq’s mono- 
graph, though too minute for most readers, is well prepared, and 
‘will doubtless be suggestive to American educators. The other 
pamphlet to which we alluded is ‘‘Notes on the Progress of the 
Colored People of Maryland since the War,” by J. R. Brackett. 
‘This author had previously published an account of the negroes 
and of slavery in Maryland before the war, to which the present 
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work is therefore a supplement. He speaks first of the political | 
action of the negroes, which, in his opinion, has not helped them 
much, and then goes on to state what they have done in accumu- 
lating property and otherwise improving their condition. He re- 
ports, that, according to the best information obtainable, not 
more than two thousand of the Maryland negroes own any prop- 
erty, though the number of negroes in the State is over two hun- 
dred thousand. Considerable difficulty has been experienced by 
them in gaining admittance to the professions of law, medicine, 
and teaching; but they have finally succeeded in all these cases. 
Some prejudice and caste feeling still prevails; but, on the whole, 
the status of the negro in Maryland seems to be improving as fast 
as could reasonably have been expected. 


— The Shakespeare Society of New York announces that it will 
immediately resume its publications (temporarily discontinued, 
pending the establishment of ‘‘The Bankside Shakespeare”) with 
a second series, to consist of unexpurgated reprints of the Old 
English Miracle Plays, Mysteries, and Moralities, as illustrating the 
growth of the drama up to Shakespeare, besides the least known 
and edited English plays contemporary with Shakespeare’s own 
work. This second series will discard the black and gold cover 
and 16mo. page heretofore used, and hereafter all of the society’s 
publications will be issued in ‘‘Bankside” style, in the best work 
of the Riverside Press; laid paper, boards, parchment backs, 8vo.; 
uniform with ‘‘The Bankside Shakespeare.” Two hundred and 
fifty copies of this series only will be printed, and the type will 
then be distributed, not to be reset under any circumstances. 
These impressions will be sold at $2.50 per volume, payable on 
delivery, plus postage. No. 1 of this second series will be ‘‘lacke 
Drvms Entertainment, Or The Comedie of Pasqvil and Katherine. 
as it hath beene sundry times plaid by the Children of Powles. - 
Newly corrected, London, printed by W. Stansby, for Philip 
Knight, and are to be sold at his shop in Chancery-Lane ouer 
against the Roles. 1616. (With notes, and Introduction touch- 
ing the origin, growth and decadence of the Children’s Com- 
Address L. L Lawrence, clerk Publication Committee, 
N.Y.S.S., 21 Park Row, New York City. 


PRACTICAL > 


ELECTRICAL NOTES 
AND DEFINITIONS. 


For the use of engineering students and practical 
‘men by W. P. Maycock, together with Rules and 
‘Regulations to be observed in Electrical Installation 
Work, with diagrams. 130 pages, 32mo, cloth, 60 cts. 
E. & F. N. SPON, 12 Cortlandt St., New York. 


Speech Reading and Articulation 
Teaching, 


By A, MELVILLE BELL. 


THE WINNIPEG COUNTRY: 
ROUGHING IT WITH IN ECLIPSE PARTY. 


BY 
A. ROCHESTER FELLOW. 
(S. H. SCUDDER.) 


With thirty-two Illustrations and a Map. 


HEAVEN AND HELL, 416 p., paper. 
DIVINE LOVE AND WISDOM. 
383 p., paper. By EMANUEL SWEDENBORG. 
Mailed, prepaid, for 14 cents each (or 25 
cents for both), by the American Swedenborg 
-P, and P. Society, 20 Cooper Union, N.Y. City. 
BOOKS sale. Send for books tried to ob- 

tain elsewhere without success. 


American, British, German and French Books. Cat- 
alogues mailed free to Bookbuyers. 


50,000 vols. of ancient and modern 
rare and scarce books offered fo1 


€. N. CASPAR, Book Emporium 437 E. W. St., Milwaukee | - 


¥UST PUBLISHED. 
POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 


‘For use in Colleges and Normal Schools. 
Sent free by post by 


N. D. C. HODGES, 47 Lafayette Place, New York 


Price 50 cents, 


Old and Rare Books. 


Back numbers Atlantic, Century, Harper, 
and Scribner, to cents per copy, other maga- 
zines equally low. Send for a catalogue. 


A. S. CLARK, 


Bookseller, 


34 Park Row, New York City. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Kates low. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 


Price, 25 Cents, 


Practical Instructions in the Art of Reading 
Speech from the Mouth; and in the Art of 
Teaching Articulation to the Deaf. 


[This Work—written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass.—is, so far as known, the 
first Treatise published on ‘‘Speech Reading.”’] 


From Principals of Institutions for the Deaf. 


‘*‘ Admirable in its conciseness, clearness and free- 
dom from technicality.” 
a The simplicity and perfection of this little book. 


‘* Full of exact and helpful observations.” 

‘‘A very interesting and valuable work.” — 

“The rules are clearly given and will be of great 
utility.” 

‘Every articulation teacher should study it.” 

‘*A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind. . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics.” 
— Modern Language Notes. 7 


*,* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


BOOKS: How to Exchange them for 
others. Send a postal to the SciENcE exchange 
column (insertion free), stating briefly what you 
want to exchange. Sciencn, 4/7 Lafayette Place; 
New York. 


12°. $1.50. 


“The story is a piquant, good-humored, entertain- | 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen."’—Literary World. . 

“This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding.’’°—-Boston Transcript. 

The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer’s style, constitute the claims of his little 
book to present attention.”’—The Dial. 


N. D. C. HODGES, PUBLISHER, 


47 LAFAYETTE PLace, New YorRK. 


THIRD EDITION. 


THE FAULTS OF SPEECH 


A. MELVILLE BELL, 
Author of ‘‘ Visible Speech,’’ etc., etc. 


The Faults of Speech is a Self-Corrector 
and Teacher’s Manual, for the removal of all 
Impediments and Defects of Articulation. 


60 Cents- 
*,* Sent postpaid on receipt of price, 


N. D. ¢. HODGES, 47 Lafayette Place, 


NEW YORK. 
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—Welch, Fracker Company have published a work entitled 
“In Western Levant,” by Francis C. Sessions, illustrated by Hen- 
ry W. Hall. Itis a record of travel in Spain, Morocco, Algeria, 
and Tunis, with brief descriptions of the most noted cities and 
architectural works, as well as of the character and habits of the 
people. There is nothing of much scientific interest in the book, 
the author having evidently sought for entertainment during his 
travels rather than for information; and the work is marred by a 
too florid rhetoric. Nevertheless those who are fond of books of 
travel will find many items of interest in this one. It is printed 
on good paper, suitable for the illustrations, which are pleasing. 


— The fifth volume of the new edition of ‘‘Chambers’s Ency- 
clopeedia” has been issued, and deals with the various topics from 
‘“‘Friday” to ‘‘Humanitarians.” The scientific articles are quite 
numerous and important. Professor Geikie treats of geology; 
John S. Keltie, of geography; J. S. Mackay, of geometry; P. G. 
Tait, of heat; J. Arthur Thompson, of heredity; and there are 
many other articles that would demand notice in a minute sur- 
vey of the work. Among the articles of apolitical and historical 
character are those on Germany, Great Britain, Holland, and 
Ancient Greece; while Charles I. Elton, M P., contributes a paper 
of several pages length, on government. Mr. Gladstone furnishes 
the article on Homer, while Justin M‘Carthy sketches the life of 
Gladstone himself. Other biographical papers are those on Gen. 
Grant, written by Gen. Wilson; on Goethe, by Professor Dowden; 
and those on Grote, Hooker, and Hegel; while Henry George 
contributes a sketch of himself. This encyclopedia is, in our 
opinion, the best for the mass of reading and thinking men. The 
‘‘ Britannica,’ of course, gives a much larger amount of informa- 
tion on the details of the subjects treated; but then its articles 
are often too elaborate for a busy man to read, yet not elaborate 
enough for thorough students of their respective subjects. Be- 
sides, Chambers’s has now the advantage of being the latest work 
of the kind in the market. It is published in this country, in 
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agreement with Messrs. Chambers, by the J. B. Lippincott Com- 
pany, Philadelphia. 


— We have received a small pamphlet entitled ‘An Open Let- 
ter to Hon. Edward M. Paxson, Chief Justice of Pennsylvania.” 
It is written by Richard B. Westbrook, who describes himself as 
both a bachelor of law and a doctor of divinity, and is a criticism 
of certain remarks of Chief-Justice Paxson in an address before 
the law school of the University of Pennsylvania. In that ad- 
dress Judge Paxson had affirmed that the law of Sinai was ‘the 
first law of which we have any knowledge,” and that Moses was 
‘‘the greatest statesman and law-giver the world has ever pro- 
duced ” These statements Mr. Westbrook disputes, and gives in 
an argument of moderate length very good reasons for doing so. 
He has no difficulty in showing that Egypt and some other coun- 
tries had elaborate systems of law long before the date assigned 
to Moses; and he also shows, on the grounds now universally 
accepted by biblical scholars, that the legislation attributed to 
Moses is, for the most part at least, of very much later date. 
Exceptions may be taken to some of his statements; but, on the 
whole, every one whose eyes are open to the results of historical 
investigation will agree that he has proved his case. The pam- 
phlet is published for the author by the J. B. Lippincott Com- 
pany, Philadelphia. 


— The Exchange Printing Company, 47 Broad Street, New 
York, has issued a book entitled “How to preserve Health,” by 
Louis Barkan, M.D. The claim is made that this work is pub- 
lished with the purpose of bringing to public attention the results 
of the latest medical investigations. The objection to the author’s 
plan that naturally occurs to one reading the pages is thata little 
knowledge is a dangerous thing, and that the author has gone 
too far in recommending certain courses of treatment for ailing 
humanity which shall be resorted to without consultation with 
a competent physician. 


CATARRH 


Catarrhal Deafness—Hay Fever. 


A New Method of Treating Disease. 


A NEW HOME TREATMENT. 


Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N.B.—This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada.—Christian Advocate. 


Sufferers from Catarrhal troubles should care- 
fully read the above. 


ANY OF 
Prof. A. MELVILLE BELL'S WORKS 


Elocution — Visible Speech —} 


Principles of Speech—Faults 
of Speech—Phonetics—Line 
Writing — World - English, 


etc., 
SUPPLIED BY 


N. D. C. HODGES, 


47 Lafayette Place, N. Y. 


Mothers 


Save your children from diph- 


theria and other contagious 
diseases by using in your 
Nursery, Bath, and Sleeping 


Rooms the 


SHERMAN ~ KING” VAPORIZER, 
the ONLY 


CONTINUOUS and 
ABSOLUTE 
DISINFECTANT 


KNOWN, PROVED, AND WARRANTED. 
With its use, that deadly, 
secret, invisible enemy, Sewer 


Gas and all other Noxious 

Vapors are rendered harmless. 
TRADE MARK, e 

Pures. Air 


‘ i J 

, ~ | 
) i = 
) iif i 
————— 


NSURED BY i ~: 
Sherman Kg oe 


CONTINUOUS.INEXPE NSIVE, RELIABLE. 


ALL IMPURE AND OFFENSIVE ODORS ABSO- 
LUTELY REMOVED. 

Each Vaporizer sold is charged for use. No care 
except to replenish once in two months at expense 
of 4 to 8 cents, according to size. Three sizes, $3.50, 
$5.00, $8.00. Illustrated Pamphlet free. 

SHERMAN ‘KING’ VAPORIZER COMPANY, 
Chicopee Falls, Mass.; Boston, New York, 
Philadelphia, or Chicago. 


HOSPITAL REMEDIES. 


What are they? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys 
female weakness, rheumatism and nervous de- 
bility. 

This new method of ‘‘one remedy for one 
disease’? must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
has ruined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors, 


A TEMPORARY BINDER 


for Sczence is now ready, and will be mailed 
postpaid on receipt of 75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind- 
ing. Filed in this binder. Sczence is 
always convenient for reference. 


BINDER N. D.C. HODGES, 
47 Lafayette Place, N. Y. 
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We offer an Atlas of Sensible Low Cost 
Houses, a portfolio 11x14 inches, containing 
handsome illustrations, floor plans, and full 
descriptions of this popular design, and fifty-four 
others, ranging in cost from $800 to $7,200. This 
specimen design is for a cottage with seven rooms, 
and costing $1,100. It combines beauty and comfort, 
has two large porches, and is a popular and practi- 
cal working design, having been built several times 
for its estimated cost. 

No matter what style of a house you may intend to 
puild, it will pay you to have this book. 

We will send this Atlas, postpaid, on receipt of 
price, $1.—N. D. C. Hodges, 47 Lafayette Place, New 
York. 


BOOKS: How to Sell them. Send a list, 
stating condition, edition, etc., to Science Book 
Agency, 47 Lafayette Place, New York. 


DICTIONARY 


BY JOHN SMITH, 


Associate of the Linnean Society, author of} 


‘* Historia Filicum,” ‘‘ History of 
Bible Plants,” etc., etc. 


becoming acquainted with the largest collec- 


tion of living plants, native and exotic, ever | 


brought together: and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 


Mr. Smith has produced this Dictionary which |} 
gives under their popular names information | 
about plants that furnish the wants of man, | 
: : é “a ie | ware tradition respecting the Tallegwi satisfies him 
received a large invoice of this book from) that we have in the Bark Record (Walam Olum) 
the London publisher, we offer to mailcopies | 
| the mounds enable us to trace back their line of 
| migration even beyond their residence in Ohio to 
| the western bank of the Mississippi. 
| therefore threefold: 
| verse method of dealing with prehistoric subjects ; 


their history, products and uses. 


postpaid at a discount. 


List price, $3 50: our price, $2.80. 


SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York. 


CHEMICAL BOOKS FOR SALE. 


ANALYsT, London (1887-89, July and November 
of 1888 missing) .............. cece eee cee 
SuGcaR CANE, Manchester (1881-83, 1885-86, also 
numbers of 1884, 1887, and 1888) 
ZEITSCHRIFT Rubenzuckerindustrie Stammer 
(1885-86, part of 1887)..... .. 2 ........ 2... 1.20 
ZEITSCHRIFT Rubenzuckerindustrie Schublers 
(Vols. xiv.-xvii. inclusive), complete...... 2.40 
Any of the above will be sent postpaid on receipt 
of price. 


SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 


RUPTURE 


cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 


Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$x up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

& A. M. BURNHAM, M.D., 
138 Clinton Place, New York. 


| some useful information derived from it.”—Engle- 


ECONOMIG PLANTS, 


SCIENCE. 
N. D.C. HODGES, 47 Lafayette Pl., New York, | 


Announces as Just Published 


Fact and Theory Papers 
THE SUPPRESSION OF CONSUMPTION. 


By GopFrrey W. HamBLeTon, M.D. 12°. 40c. 


‘““The inestimable importance of the subject, the 
eminence of the author and the novelty of his work 
all combine to render the little treatise worthy of 
special consideration. . . We heartily com- 
mend Dr. Hambleton’s booklet and wish there were 
os such works.’’—Editorial, Boston Daily Adver- 

iser. 

“It is full of facts and wisdom.’’—Philadelphia 
Saturday Evening Post. 

‘“The book contains much of importance to the 
medical fraternity, as well as the general populace.”’ 
—Burlington Hawkeye. 


THE SOCIETY AND THE ‘* FAD,” 


By APPLETON MorGaAn, Esq. 12°. 20 cents. 


‘‘Mr. Morgan founds a sensible and interesting 
address upon a text furnished by a sentence from a 
young ladies’ magazine; namely, ‘Browning and 
Ibsen are the only really dramatic authors of their 
century.’’°—New York Sun. 

‘‘In the little book before us the treatment of the 
subject is dispassionate and logical. The compari- 
son drawn throughout this monograph is between 
Shakspeare and Browning, the subject-matter being 
largely based on tbe Browning and Shakspearian 
societies and how they came to exist. A pleasant 
half-hour or more may be spent over the book, and 


wood Times. 


PROTOPLASM AND LIFE. 
By C. F. Cox. 12°. 7 cents. 


The author of this book was for some years presi- | 
dent of the New York Microscopical Society, and in | 


| this volume he sets forth his views on the spontane- 
| ous generation theory and its relation to the general 
| theory of evolution, and on protoplasm and the cell 
| doctrine. 


For more than forty years Mr. Smith was | 
connected with the Royal Gardens, Kew, | 


THE CHEROKEES IN PRE-COLUMBIAN TIMES 


which gave him remarkable opportunities for | 


Ready July 5. 


By Cyrus THomas. 12°. $1. 


Dr. Thomas in this work will reverse the usual 
method of dealing with prehistoric subjects ; that is 
to say, he will commence with the earliest recorded 
history of the tribe as a basis and t:ace the chain 
back step by step by the light of the mounds. tradi- 
tions, and other evidence, as far as possible. He 
has already presented to the public some reasons 
for believing the Cherokees were mound-builders, 
but additional evidence bearing on the subject has 
been obtained. A more careful study of the Dela- 


itself proof that they were Cherokees. He thinks 


The object is 
1. An illustration of the re- 


2. Incidental proof that some of the Indians were 
mound-builders ; 3. A study of a single tribe in the 
light of the mound testimony. This work will be an 
important contribution to the literature of the Co- 
lumbian discovery which will doubtless appear 
during the coming two years. 


Ready at an early date. 


THE TORNADO. 
By H. A. Hazen. 12°. $1. 


Professor Hazen is one of the prominent meteor- 
ologists connected with the United States Signal 
Office. In this work he reviews our present infor- 
mation as to tornadoes, severely criticising some of 
the opinions held in regard to them up to this time. 
No one has given a more careful study to these de- 
structive storms than has Professor Hazen, and his 
book will prove a decided contribution to the 
world’s knowledge. In this book will be found a 
careful discussion of the important question of 
Tornado Insurance, now attracting so much atten- 
tion. Hundreds of dollars may be saved by people 
who are thinkiog of such insurance by following the 
principles here made plain. 


In Preparation. 


Foods and Food Adulterants. 


By EpGar Ricuarps, Ex-president National Chem- 
ical Society. 


Color in Nature. 
By G. Brown GoopE and others. 
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Wants. 


Any person seeking a position for which he ts quali 
hed by his scientific attainmen'’s, or any person seeking 
some oneto fill a position of this character, be it that 
of a teacher of science, chemist, draughtsman, or what 
not. may have the ‘Want’ inserted under this head 
FREE OF COST, Z/ he satisfies the pubiisher of the sutt- 
able character of his application. Any person seeking 
information on any scientific guestion, the address of 
any scientific man, or whocan in any way use thiscol- 
umn for a purpose consonant with the nature of the 
paper, ts cordially invited to do so. 


N EXPERIENCED TEACHER desires to hear of 

a town in which he can establish a high school. 

Or, he will lease an academy. Address, G., Lock 
Box 19, Suffern, N. Y. 


ANTED.— By a lady-graduate of Cornell Uni- 

_ versity, position as teacher in high school, 
seminary or college; prepared to teach the follow- 
ing branches, employing, so far as is practicable, 
the laboratory method: Geology, Botany, Zodlogy, 
Physiology ; also, if desired, Physics, Chemistry, 
Logic and Psychology. References to heads of 
above-named departments in Cornell University. 
JENNIE T. MARTIN, care Cornell University, 
Ithaca, N. Y. 


GENTLEMAN of experience. highly recom- 

mended, liberally educated at home and abroad, 
desires to correspond with parties needing an in- 
structor in the classics or modern languages ina 
high grade institution. Address EARLHAM, Ger- 
mantown, Pa. 


\ ANTED.—At the Bryant Summer School, Ros- 

lyn, L.1.a Lady to teach Sea-Life, and other 
Sciences. July 8-Sep. 8. Ten weeks to six months 
according to her convenience. Other papers please 
copy. E. HINDS, A.M., Principal. 


Woe concerning the produc- 
tion of Mushrooms in caves and other places. 
Address M. H. CRUMP, care Ky. Geological Survey, 
Frankfort, Ky. 


YOUNG MAN, graduate from an American Col- 

lege, who has studied a year in Germany, and 

is now studying in Paris, would like professorship in 

chemistry. References from some of the best chem- 

ists. Address CHARLES E. LINEBARGER, Post- 
Restante, Paris, France. 


ANTED.—An opportunity to study qualitative 
analysis in or near New York City during the 
summer. W. J. L., 1380 Spring st., Sing Sing, N.Y. 


SSAYER.—Wanted position as above, has had 

three years’ practical experience in a London 
firm of assayers tu the Bank of England, Royal Mint, 
etc., etc. Thorough knowledge of bullion assaying, 
and of gold, silver and lead ores. I. FRED. JOHN- 
SON, Northgate Brewery, Cauterbury England. 


pa OHIO STATE UNIVERSITY graduate de- 
sires a position for next year as laboratory 
assistant or instructor in chemistry and physics. 
Three years’ special preparation for such work. 
Two years’ experience in teaching. References as to 
character and scholarship. Address C. 8. ARNOLD, 
O. 8S. U., Columbus, O. 


GRADUATE of Princeton, for several years 
university student and Fellow in Biology, de- 
sires a position either to teach biology or as assist- 
ant in a biological laboratory. Would prefer the 
latter and be satisfied with a moderate salary if the 
position afforded time for the prosecution of original 
research. Address, O.8., BOX 86, Princeton, N. J. 


Exchanges. 


[Free of charge to all, if ofsatisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 


York.] 


For exchange—14 volumes (1883-1889) American Jour- 
nal of Science, 10 volumes (1880-1889) American Natu- 
ralist, 21 volumes (1879-1890) English Mechanic, all in 
good condition for binding; also, Morris Typewriter. 
Wants first-class microscope, camera, chemical or physi- 
cal apparatus. Address, with full particulars, 
Chadbourn, Lewiston, Maine. 


Wanted. — To exchange land and fre~h-water mollusca, 
(principally Helices Achatinellae, Clausiliae and Lim- 
naeae,) for those not in my collection, Lists exchanged. 
Address E. H. White, Box 200, Astoria, Or. 


To exchange for other books: Meek’s Invertebrate 
Paleontology, Cope’s Cretace us Vertebrata, Leidy’s 
Extinct Vertebrate Fauna, Lesquereux Cretaceous Flora. 
All being volumes of the Hayden Final Reports, Ad- 
dress, giving lists, T. N. Glover, Suffern, N. Y. 


Meteorites.—Mr. George F. Kunz, 11 to 15 Union 
Square, New York. or Hoboken, N. J., will buy or give 
in exchange for whole or parts of meteorites. Whole 
ones, undescribed ones, and entire falls especially de- 
sired. 


Wanted—To furnish roots of Dodecatheon Meadia, 
Sarracenia purpurea, and other wild flowers, native of 
Southern Wisconsin, in quantities. D. E. Willard, Cu- 
rator of Museum, Albion Academy, Albion, Wis. 


I have a number of duplicates of microscopic slides, 
mostly botanical, which I would like to exchange for 
others not now in my collection. Send list of what you 
have to exchange and get my list. S. R. Thompson, 
New Wilmington, Pa. 


